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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain high electromagnetic conversion characteristics 
and CSS durability by controlling the surface roughness of the principal plane by bringing 
the max. height, center line roughness and the ratio of these values measured by an 
atomic force microscope(AFM) into specified ranges. 

SOLUTION: When the surface roughness on at least the principal plane of a glass 
substrate is measured by an AFM, the surface has 0.2 to 2.5 nm Ra, 3 to 25 nm Rmax and 
3 to 35 Rmax/Ra so that the obtd. glass substrate for a magnetic recording medium such 
as a magnetic disk has <1.2 [i inch glide height, thereby preventing a magnetic head to 
cling to the glass substrate. Here, Ra and Rmax stand for line roughness and the max. 
height, respectively, each specified by JIS B0601. The ratio Rmax/Ra measured by an 
AFM indicates the distribution (uniformity or scatter) of the height of projections on the 
rugged substrate surface. The glass substrate contains at least alkali metal oxides and <3 
mol% alkaline earth oxides. 
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(57) imm ~ 

[HI] 1. 2 »<< i/f-UTnif^st KiHSSSrWUiS 

Um (AFM) -?M£lxfc&#. Ra=0. 2~2. 5 j 
n tru R m a x = 3 ~ 2 5 n m» Rma x/Ra=5~ J 
3 5 fife 5 r t Sr«r»4:i-4flS«;iEflyafltffl^v^aE* 




t* ft ^Nj(2) 

1 

mWM (AFM) XBl^L^tzt^. Ra=0. 2-2. 
5 n rn „ Rma x = 3^2 5 nm, Rma x/R a = 3 

H. (2.5) , ^<7yy^u^5. 0 %<*>-?*> 5 4?iBaB 20 

<V<T!) IsJfmZ&B. H. (5.0) fcbfcfc*. 

B. H. (2.5) /Rmax = 0. 1—0. 5. Xii. 

B. H. (5.0) /Rmax = 0. 1—0. 4 5fM: 

* #m * -r * fiMEft fttttf # 9 * a« 0 

HtMK (AFM) fi^Uci:*, Rmax=3-25 
nmX*&<9. fro, B. H. (2.5) /Rma x = 0. 1 
— 0. 5XiiB. H. (5.0) /Rmax-0. 1—0. 

So (fib. B. H. (2.5) XtfB. H. (5.0) J*. If 30 

E«&#JB#9*S«i;i:i3^-c\ StJlE^v^StSli, '> 

* < £ tr^ y &mwtitvoi:tt'tz - £ £#® t -r 

5 ««E»»E{M1 * 9 * Sfc 

[it** 5] fS**Sl *v^b3^v^i*n^iciH*<OK^ 
E«$t#ffl # 9 * l^ioV mrf B # 9 * ti '> £ 
< <t tT/^ y^JRSMfcfei: 3 mo 1 fev h*S6<7) 

t/u^; y ±mmtm t *^mirz> r t £#® t -r 

E«*t*«^f9^a6So 40 
[It** 6] lt*rfil ^^LScov^n^icEttoa^ 

^9-fKiS£^l. 2 /i>f ^^VXr<om%rr 4*Z\c®t 

7 ] IS** 1 fti * b 6 cot *i*n?5^cE<i(0«ft 

[»**8 1 R^nAMtttt (AFM) -ewftufct* 
OiSi^gft^5Ra=0. 1 — 1. 0nm^)^7 
^If^fflSl, 50 
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*!rE^7^**t^*< <t t>±*ffi<£>*ffi3|&£j&SR a = 
0. 2 — 2. 5 n m s R m a x = 3 — 2 5 n m. Rma 
x/R a = 3-35t44J: 5 l-Yfc*W*ffi4&«-*-S r. 
fc«:Wti-«*«E«^*ffl^f7^**«>«3S*ffi 0 

I»#gi9j js^Pfl*«»«E (afm) -cajet-fci:* 

<D±*ffiCD3lHfi$^R a = 0. 1 — 1. 0nmCO^f7 
S-T * C 4: Sr »* t i" 5 ttftEftft tttfl # 9 * &K c^fi^ 

WE^*W*ffi*Q!3aXtt-!r>f 7 5/^J;5tIteS^t 
*Wt^mE*9^aW^4< fct>±*a5SrO. 3- 

3. 0 MmCOttS^ill«^*^tPW*»J*fflV^TW« 
tSltSrHattS «B«E»JR{*:ffl # 9 * S« <DM& 

1] »**1 OKE«<0««E»«#tf #9 

WE^*ft*ffi«iaxtt^-f 7 J: SMteStt, 
itffE>tf 9 ^SttcoWlgXglc*3t ^TftErEiBUBfitt^ «t £ 
W«*U»^«m^*^bfca«JB*^o 5 ^+B*tWi- 

im^mi 2] 11*994^11 1 <^^fn^E«© 

««lE«iSE^#9^*«<D«3g*ifetr*3V^T, mlE^ 
>f 7 5/»oj»«35SO. 15-3. OtI%Ti§: <ir 

[M**l 3] m**8/jr^bl 2co^-rn^{rE«c<D 
^E^»:ffi^9^S«(D|fi^fit{c*5V>T, SfJE^ 

mtmhTfr* y ±«»&^t, 10, r^^y 

±«^L^<^^*m^ 3 m o 1 %*»ST**>^ r t Sr#m 
t « B«iE»«#ffl ^ 9 * 

[|f*xil 4] m*fii 3«cE«©»*E««*ffl^9 

BtFE^9^S»Srffij*-r^^9^{i. S i 02 ^5 8- 
7 5fi4%. A 1 2 03 £5 — 2 3fifi%, b i 2 0£r 
3—1 011% Na2 0£4-l 3fiS%. ^5><t 

tern*?* &m<Dmm^m 0 

[»**1 5] 11**1 4«CE*^««E»«t*ffl^9 

fifjE^9^SWSr«J*-t-5^9^fi. S i 02 £6 2 — 
7 5fifi%. A I 2 03 Sr 5 — 1 5fi»%. b i 2 0£ 
4 — 1 0fiS%, Na2 0£4 — 1 2fiS%. Z r 02 
£5. 5-1 511%, 3=&ftt VX^m-tZtk h 
tC N Na2 O/Z r 02 (DS*Jt^ 0 . 5 — 2. 0. A 
12 03 /Z r02 (DliJt^O. 4 — 2. 5tfc§^ 



««is» jjtfrffl ^ 9 * mm <nmm% m \z & i > t , 
fmifrxm&HDmkJyfea 

if 9 * S«^»5g^&T«it $ Jxfc«ft 

«: A# K: i" S «ft EftflEfttil if 9 * S« ffi # 
m^f-KKlim (AFM) t«l/:i^Ra, 
Rm a xWRm a x/R a cOfif(75f5IS"T?#^ 

««iB»a*fflif9^s«<o*ffi^a^o«ffite3i*# 

FM) «Cj:oTjB0^bfc«-&J-?#tiX-5R a . Rm a 
Rm a x/R a ^#ffl^_b|E«F^<^J5HOfjS 

r i: «: #m <b -r % m^mmmi^m if 9 * ss^sg* 

So 

[0 0 0 1 ] 

^»«8E««tff 5 «i& Atttt/g if 9 ^ , 

[0 0 0 2] 

£®ijt£<^5£^^fc<5^ CSS (n^^^h-^ 

[0 0 0 3] rcoi 5 4i«^y K0>«#tRit1-5fc 

^So tOft*flSfttOt ttli, A 1 /N i P£>o£ 
S«co*ffiS:«l«W«-r £ r £ <fc oTBfliMKKl^fiM- 
Syjffi (4#HPS6 2-2 7 3 6 1 9) tf*fc5 0 Sfc, T 
yuS-**£|g.fc9. ^P*att^ix-ct^if9^S«^ 

^>*»IS:»^8;i-**ffi (#4^p4-6 2 4 1 3) ^fls* 
^^^^^-ei!DiaSr«4S:-rs^ffi (#<&^7-l 0 1 5 

0 7) *ir3&s«3R$ttTt^S 0 
[0 0 0 4] 



40 
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^ ti^ £ *LT t ^ ±3£co "r 9 X 7 * — (OT&j&jjm \-± s 

10 [0 0 0 5] Sfc, m^CD??* KW*f±8 /z^r^e 

«i> ¥@Sfc/im (0!l;tf£2. 5 M m) <Djft£f Soffit? 

T'+^-efcofc^, SftB*$*iTV^S J: 5*1. 2 M 
-f>^ (Hyf=25. 4mm) i^T^r V ^ofc»Jiift 

K^»«Rjt«:iea^iBftif9^at«*ffia5«« 
[0006] **WttJb»^»ftoti^ft*n/cfc^ 

20 -efct), 1. 2 M-f^«T<^^9>f K*$Sr*bi«^ 
K«ftfE«a**«*i-5«a!B«ja<*:^if9^ 

So 

[0 0 0 7] 

(AFM) laot, Xf9^K«^*ffitt*S:4** 

30 t»tt»«wB*is<, if9^*«^*ffi*«*saruTi^* 



50 



(AFM) -CiB5£Lfc4:#, Ra = 
0. 2 — 2. 5nm. Rmax (MJtMZ) =3 — 25 
nrru Rma x/Ra=3-3 5Tfc5:tS:»f tt 
S »ft 1B» if 9 * X« tf S o 

[0 0 0 8] *2^«Wtt, SBl^Wi-^^SflSftiB 
»ME#fflif9^*«iw*5^r. iMBSfteftttM if 9 

W8B««ia«jaE*ffl if9;*S«co£Sl® ^ $ n t ^ 
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wftmx-mvtzhcD&^T y y^i/yt^iu mm m^mm^f^^&n^p^K t titisro. 3-3. 

>^"2. 5%T*fc5^iSffi^^<T y >^1$^B. H. [ 0 0 1 5 ] ft 1 1 <D?£W\±. ft 1 0 

(2.5) , ^7!)y^l/^5. 0%^T-fc>5^iSffi^-< %ft&1£ftm#7 xW&<DW&2f&fcm*X , a&E4t* 

7y^sss:B. h. (5.0) tLfct^ b. h. WtMlxii^ 7 yti: i-s^ffifeif i t ffirE#9 

(2.5) /Rmax = 0. 1-0. 5,Xil. B. H. ^S»<OW«XS*Cfet^Tfl(rlEi6Pllffi«[»C J: Z>fflmWl®f 

(5.0) /Rma x = 0. 1-0, 4 5t*S:tt»l ©■at»4Ut«Be*»*©HS#ftl:aS2* 

tooo9] mscD^mn. 'p*£< th±mm<Dmmm ^mmti-^mm^mmi^m^'^^mm^m^mx^ 

iST-K^SaiS (AFM) TttWebfei:*, Rm 5 0 

a x = 3-2 5 nmTfct), B. H. (2.5) /R [0016] |1 2<?5«Wtt, |9^1>LH 1 CDV^T 

max = 0. 1-0. SXJiB. H. (5.0)/Rmax n*^«WtC^^5a«fE»afrffi*7^*SO»iig^ 

= 0. 1-0. 4 5 i t Sr»« t t5««IEfitt ffi«-*3^T, flfrfiB^ 7 ^>lfeoD«^s 0. 15-3. 0 

*ffl^9^WKt?*>6o (fit, b. h. (2.5) mmxx'fozzk&mmt^zmnmmmfcmif^xm 

t5p ) [0 0 1 7] ft 1 3tf>«9m, ft8/£^bft 1 2(D\i^ 

[ooio] m4<Dmwn. fti^^bft3^^-m^ ti^^m^^^mm^mmw-m^^ ^m<om^.^ 

S««IB«3Bt#:ffl*7^*So ft5<D3§Kte. ftl/j^ U J.o, 7^* y ±«IMfcft^« tlfl5^tt35S 3 m o 

S4gK*3^X, tffE#7;*K«tt4>*< £ t>TvU;fry& X«0«iS*«feT?*>5 0 ftl 4^(1, ftl 3 (D^m 

«it**r*-fc*4**t-rsa«fE«fflEf*cffl^7^ x. 8fria^7^attsr«fia-t-s^9^tt. s i 02 £5 

SfitfcSo ft6<Z>389!J*. ft 1 £^bft 5cOPftl^ 8-7 511% A 1 2 03 Sr5-2 3li%, L 12 

^«W^^^5««IB»«#ffi^9^*«tr*5^-C. ^ 0^3-10111 Na2 0^4-13fii%, ±j£ 

5 -f KM $ *s 1 . 2 n -Y yf^lT«^7V * * ^fitffi # <b tttlft5^7^ XtbZZt &W4tk t *«ftlB 

[ 0 0 1 8 ] ft 1 5 <£>*Wfi, ft 1 4 CO^^i-^^S^ 

[0 0 11] »7 0«iHtt, fl/i^L*6(OiW «E«MEffffl^9^at*0«J6j6rjfeic*5V^x, WE^9 

^*W^36^S««ia«IK*ffi^9^a«<7>±*ffi±^ ^SM«^t-5^7^(^ S i 02 £6 2 — 7 5 It 

t t«tt»*s**snrir^5r t&mmt-tzm %, a 12 03 srs — 1 511%, Li2o^4 — 10 

ftE«8fc#-C*>*. S*%. Na2 OSr4-l 2fi4%, Zr02 ^5. 5 

[0 0 12] I8 0», flR*BB*W««t (AFM) -1 511%, 3=f&ftk LT^fri-£> <k £ Na2 

Ti£ U t ^ # <7)$*ffi(D*Ift ^ ^ R a = 0 . 1— O/Z r 02 (^SftJt^ 0 . 5 — 2. 0. A 12 03 / 

1. 0nm^7^SftS:Mt, IliE^^Stt^ Z r 02 CQSSJfctfS o . 4 — 2. 5tfc-5^7^ti5 

Ji<n±»*ffifi$j55Ra-0. 2-2. 5 n - fc *»»<t ^ 5«Stia^*ffl^9^*«^«ffi*ft 
m, R in a x = 3 — 2 5 n m , Rmax/Ra=3— 3 40 Xfc5 0 

5 fcftSJ; 5t^b^tt*ffi«fca-rs^ tS:»»fci-a» [0 0 1 9] ftl 6<^3BK(i, ft8/£t>Lftl 5coi^ 

«E«**M3 # 9 * Ifi^tS^ST & 3 □ ixri><o« W M 5 K jKEftftfr/H # 9 * <dW&3j 

[0013] ft9^p^(i, /g^ffl^ffifiMK (afm) x str:*5v^-c, sttE^ttSBffttaxttiitria^ 7 ^tttc 

JB!l5tbft:i:$^«ffi<o*ffia$)&SRa =0, 1-1. J:<5*aB*MKG>«fc» lt^ttlt§Ii:^#f tt 

t>i*ffit^ 7 y it«ffiftit4 r tsrwat-r* [0020] fti 7<^*wtt. fts^bft 1 

[0 0 14] ftl O^Wfi, ft8Xfift9(0^gPJ{c^^ ffiT*3t*nfc«ftE«^*if9^*So±*ffi±^, 

^S«ftE«a*ffl#9^**^»ig^ffi{r43l^T, flu ^t«tt«Sr«j*-f"Sr ti-a««E» 



«K5) 

7 

[0021] mi 8o*9jji. mn^y ycommmc^ 
^mm^mm^m^. m^mmum (afmj -cpj^l 

fc^^CORa, Rma x^t/Rma x/RaWfi(7)|ei 

mum (afm) {^ctoxsy^Lfe^^^^tb^R 

a, Rmax* R m a x /R a CO^f[S^±fS#^C0$5ffl 

Ra = 0. 2 — 2. 5nrrK Rmax=3— 25n 
m, Rmax/Ra = 3-35<!:n:^a^ 

R a . Rmaxli, ^rtb^tb, J I S B 

0 6 0 iizmfe£tiz*.itmw-*&m.$Rx*m*:m£-?3b 

[0 0 2 3] AFMTffl^bfcRmax^fil^ 
BBi-ff^SiX^IMia^S^Cift^Sr^L. Rmax?^3n 

5 b< ftl\, Rmax^25nm^gi5 

#£\ ^7^Kie$^l. 30 
t?»* b< ftl/\ 
[0 0 2 4] AFMt«lfcRma x/R a (E> 

bo^ (*S-H4) ) Sr^U «««W2:»kSrt>fcfe-r 
^T'MiH^tfcSo 1. 2 M ^^f 

^^7^f KifiS Loo. K^CSSB^Wtt 

[0025] ^^aacoig^co^ di^o^) 

Rmax/Ra*5*i^ tt&#)Wth&i&--\Zf£ 40 

ft5<£>T*#* L< ftt\ 
[0026] Rma x/R a ^3 5£/@;l£4§ 

^y F<D&tem9iaWL&+&&m*ihtt^<Dfkm&* 
< ftl\ 

[0 0 2 7] I^f> ^ ^ OfSgB^^^ IT, CS 50 
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0O;tJ£, CSSM^ Ra=0. 2-2. 
5 n m x Rmax = 5 — 2 5niru Rmax/ / Ra=5 
— 35, 0f L<|j:Ra=0. 7—1. 5nm, Rma 
x = 8 — I 8 n m , Rma x/R a = 1 0-2 0<Dgl 

-g\ AttMt-Ji, Ra = 0. 2-2. 5 nrru Rmax 
= 3— lOnm, Rma x/Ra = 3-l 5(DilrtT' 

^ ^ ;* ^ * — <7)lSig St^TI" 3 fc £ c 
[0 0 2 8] _h5£<7>J; Rma x/R a ttStg^ffi 

M**te#J-ffc£>li5ii:, H^CSSi^ 

^Sil^^^Rma x ft] ^ ^ ^ t <7) £ £ % \\ ^ 
^/ft^7^-^Tfc^B. H. /RmaxO)Jt$« 

[0 0 2 9] ±.m<Dm2Xtem3<DmWlC£ivli^ -<T 

>^i§i££-B. h. (2.5) . ^rj;y^i/^5. 0% 
(D-<r y >^ffi$SrB. h. (5.o) <tL*:£:#, b. 

H. (2.5) /Rmax = 0. 1—0. 5, Xf3B. H. 
(5.0) /Rma x = 0. 1-0. 45tm^a 

[0030] ^ryy^Vyt, ^ryy^ 

*i:oi^RMt5. Bill **W^J:o-c»e>ixfc 

k r ^ * 9 m u 9 ^ £ « ^ £ * ffi o % as m a ^ t- 
jjmum (afm) t^tfctt^iaij^?iTS)5 0 

^ffi^ffi^L, ^^i©i*ffi(c5ptrftffiSr#iiiEi 

^r.c?ri^ft^ 0 ^<Dmmmz£^xwm£ftt^x<Dm 

[003 1] 4fc, :^7yy^l/yt^5 0%tfc 



[0 0 3 2] fc*S, SlfiE^^Ty ^^Uv/^-Sr«M([|{c 

[0 0 3 3] tt, ^7Uy^l/y^2. 5%£4 
§ U^yUCO^Til >-^B5£$:B. H. (2.5) % *<T V is 

B. H. (5.0) t~tZ> 0 

[0 0 3 4] to Lfc4§£\ B. H. (2.5) /Rma x 
= 0. 1—0. 5, XJi, B. H. (5.0) / R n i a x = 
0. 1-0. 4 5tfc5i^l:, Mft4ifi»±-ft^||3» 
K^C S SB^«Ftt^t,ii5 - i35S||fl Lfc 0 

[0 0 3 5] AFMt»£LfcB. H. /Rma x £>Jfc 



>^2. 5%, 5%"Ctf>B. H. /Rmax^CS 

tiStfc gp^B. H. (2.5) /Rmax, B. H. (5. 
0) /Rmax«nfJlO. 1 *«(Z)»^ttiBl«C «fc 

5«*«»<7?iiiD^^:# < c s s»^tt»\ 

B. H. (2.5) /Rma x v B. H. (5.0) /Rma x 
Wixfno. 5*5«fctfO. 4 5 Srig;tfc*g\ J$£^ 

[0 0 3 61 4*5, r :t^7!J — -?\Z-&VtZ) 

-<ry ^^-ytc^t 5f£t<D^T y 
[0037] *fc, -<ry>^iS£ (B. h. ) com* 

^7y>^i/->t^2. 5%. 5. 0%Offiii:5ii^Lfc 

[0 0 3 8] H4i:*tfc*ltt, AFMiaoTK 

i:#cO(aSBcoffl»^3 8 Ofi (7^*^ A) ,9 6® 
(f^^B) , 64fl§ (-r^^^C) , 0f@ (7-<* 
*D) (Ofc<£>) ?rfflSt> ^tt^tt, ^yy^uyt 
^0. 0 2 5%, 0. 2 5%, 2. 5%, 5. 0%, 2 
5%i: Lfc£ f(OB. H. /RmaxetSl/:m 
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i [0 0 3 9] mAcomi tr^LTtB. H. /Rma x 

^7yy^Uyt0. 0 2 5%, 0. 25%islU 

13, ^7y>^UytM»h^4I, Epib, flgfSCQ 

ffl<0fy^£«9Ji-5r M^lii^T^t L< 4i\, 
Sfc, ^7yy^l/yt2 5%^ dSB<E^ft<7)fiJ 
^fi^'Jt?^^) t^O, *?m(DB. H. /Rm 

a x^Uy^^/J^t^c^&^K^Po 
[0 04 0] W±^^m^^ <t *t>5 £ EAT^ii 5 K4 

(1) a«^^SHfli£b^^T y is?*— -<T 
&rjm3<D$£W<nWr&&. ^<7yy^uy«5 0%^ 

(2) ±iai jcio-cftftfcKisaB^fojHjeufc^T y 

>^ffi£B. H. <!:Rmax(OJt$ (B. H. /Rma 

x) a*, 

B. H. /Rma x^Ilr^otlEtl^lJt^ 

30 9>r kiss. cssis^ttt*ti£BB«o*a 

^^■ftt (2. 5%, 5. 0%) £5M^b^t<7}-C<fe3 0 

(3) Jhf£ 2^J:oT31SU7t-<Ty^^Ui>^J-^t 

/Rmax(7)iSi^n o %Z2<D&W&Xfm3V>$£ 

«»3£TF* CSSiH^i4fi«Fco»ttS:fliai-SB. 
H. (2.5) /Rmax = 0. 1—0. 5, 3U1B. H. 
(5.0) /Rma x = 0. 1—0. 4 5 t Ucfc^fc 
40 5 0 

[0 04 1 ] :^)J;3i«^fIMi:J:oT^ 
JCilxtf. -h^^^T^S^Ii, / M<H7/^y# 

50 [0 0 4 2] ^fc, ^50«WC±ntf, ±3£cO^^^ 
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Wk¥K^ti»s (W7y8J!iiS) tcjioT, ± [0048] fc*s, r^yym&famSkV?^ 

3£ ($1-»3W««) ^>Sfa**ffia$S:ffl*tc»4 7*8&iftft, ^^s/K— <7)gjSWFPr9, ^7y8^fi 

$#1. 2 ^^&T^mmn±£h,%M^'< 7yjfc**Bftfc*A>bfcfc<fc-C\ W7s/»»gii 7K 

{cftffl-T5wi:T% WEIMMMti:* K^CSSi^W »w^>f 7 2/ft**Bfct*^Ufc*&65»*t*i- 0 <{r>f 

[0 0 4 3] *fc, *7<0«Wf£±fttf* i^co;^;* 10 *J6Bfc:ot*Ttt«j*1-S 0 ) , tr^f ~7 vW/^<OWfi£&f 

[0044] ^8CQ%pj(^<tixtf. afmt« ^<o«»«fbb35s*«fhi, 4r>f 7 ^»aac^i«ia^/j:a^ 

Lfc^^^^ffi^ffiffi^^R a =0. 1 — 1. On Sfot, iSft^Rma < ft6 c -klS^ 7 v 

i»»^>Ra = 0. 2 — 2. 5nm, Rma MB $ 4x4 ^-f 7 y ifc^^ftW^BBtt, 50 — 60 

x = 3 — 25niru R m a x / R a = 3 — 3 5 1 1£ % X Osec, 7 yBWiflJEte, 1 5t-6 0 o CT*-5 

[0 0 4 5] »9 03BWtr iixtf, A FM trill £*ffi£0. 3-3. 0 ^m(0^^(DiSIS^^^"a^W 

3tbfc«p^*ffio*a5as^sR a = 0. 1-1. on sffjic «t o t«fs bfc *><o t -tz> 0 %Lm& s afelc^ffia 

Si^^-f 7 r ^ (a V. iSi^C S 7 3/»tei«o^7^S«^B5fiJ R a #^^< 

Si^#tt^t^S^f>f^^i^7^Sfi^ ft* (fit, rc0c!r#, Sffift$Rma x(ilJtA>^f 

LT«Sti-*Ct35St?#S D *V^CSSB^#M4S:*JS ffcbftv\, ) 0 ttSS: 0. 3-3. 

11, ^ffito3a-r5mf^^7^s«^ffia$sr0f^^a s^wiibti^^t^cig^c s sb^«h*^s 

$ (Ra=0. 1 — 1. Onm) l:LT*5#, lo, X 30 l#^5ISfV^^ffl^7^SS^T^-5 0 
ffi«iai-SIII#]Sr^>f 36SiK*-efc [0 0 5 0] mWBXL<DlB&1fi0. 3 M m*j«<Z>:»£\ 

[0 04 6] **W#e>tt. at*»«^*B5a*^*JWSr ^<#5C9-Cff4b<#<, 3. OjumS:®^^ 

^S^^S^M^Bt^-f ^^ffl^f5^K«S:gcSb ^>^>^(7>a$as*:# < *0-t"*S*:«>^#* b< 

oea^a 5 , *i*w*-»&4xa***ffi^ia8B<oi*s^* [005 1] jean®*** lth mtizy&j* 

(tfbo#) ^**ft»#«:atf-t-rfcSr*HLfc. ift (Ce02) , (A 1 2 03) . np^^Vuy 

S5E9Jb7ugm. *ffi«ia-rs«fr^^9^s«^*ffi y# (s i 02 ) . -</u^b (Fe2 03 ) , mt?u 

12, iB^iCfcSCi^K , ^Wl-Ji. R a A (Cr2 03 ) , BMt v^U * (Z r 02 ) , ®g 
= 0. 1 — 1. OnmlwUttiliKt^^H^ 40 ffc;^* > ( T i 02 ) 4 iftf^lf P>tt^ 0 

ofc 0 M£b<f;£. Ra = 0. 1-1. Onm, Rma [0 0 5 2] £ <bl^ Ml 1 0«9§te. Hftffifl^lft^ffi 

x = i -2 onmirtniffti^t^ofc, «tax«^>f ^ s/Kt-«t 5*ffi4aa«, fitria^9^*fl- 

[0 04 7] Sfc, «P^<7)^7^SI^iMlt5 ^W*ISf-:fcttS»«^^*^ 

ffl U^fc7 s/BH\ ^ ^fb^ y ^ A^r^tp^ ft » J: 5 i^S-tS ^^T-fe5o 

sstrit^, ^y^^^^sat^ (^y^^^iift^is [0053] *$&w^bte. Mmw&^t^mmm^x 

bTtt. Ltli^7ytti «*5iiofc*U»^£iSB4: bT«j5S:$n-5«r6]OfcS r t 

i (H2 S i F6 ) ftif*s«ffiSix*. W7ySteI S:^ab7t 0 *^^^^X^IiiP,^T4t^, 
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[0 0 5 4] »9fcl^LjKl KD$£Wn, ±IE«a«-^ 

[0 0 5 5] WlfMr't7vWt<Dm8t&0. 15-3. 0 
fufS^-r 7 ^CD?gm^ 2-30ms/cmT^: 

feix^i/^trff'* b< &v\, 

[0 0 5 6] Sfc, »l-»3^3BM<7>«t5*^je^ 

[0 0 5 7] *«M05«ii&*«fejcttffli--5*7 
(^1 l W^^cJ: 5 ^^^^XAi:j:oTM 

(RO:MgO, C0^i^ft^3mo 

l %*ii«^*t»^feft-Br. fc3&s»* b< (jgi3cD3§ 

W) . *<7>j|flfiaittt, S i 02 : 5 8-7 5li%, A 
1 2 03 : 5-23 S4%, L i 2 O : 3 — 1 0 fiS 

%, Na2 O : 4-1 3 fi4%££^ k tt^WS 

fcs5S#* bi^ (^1 4(D^PJ) 0 
[0 0 5 8] Sfc % mi 1 <G>38?H<0«fc 54^* = X^|: 

\Z^ HtJffi^/^^SffiOia^Sr, S i 02 : 6 2-751 
i%, A 1 2 03 : 5 — 1 5 11%, L i 2 O : 4 — 1 
0M&%. Na2 O : 4 — 1 2fift%, Z r 02 : 5. 
5-1 5fl%Sr±^iLT^t5ittl:> Na 
2 O/ Z r 02 COfiffiit^ 0. 5 — 2. 0, AI2 03 
/Zr02 ^liit^O. 4 — 2. 5t:*57/^;/y 
!i^-h^7^T^5:^^t^ e Z<DXo*£T ^ 
* / ^>y >Jr— VJf7*\^ fc*»ftt5itl:J:ot. 
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it S ^ y is i/<Z>SJ»tt*5 t^tt ^SilTt > £ CO 
W4tt0ilti^ HOYAK^iU(7)N5/iW^ 
[0 0 5 9] Sfc, fWfS^ "7 s/g&UiJ; 5*IMI&'> 

[0 0 6 0] WEft¥ft»ffitelxii, 8MB*W7s>K 

» * u v \ ft^wb /u ^ 6 r y t l x « ; 
ffi^^y^A, r^^f>y f /A, *tMi*nbSra^b 

20 [0 0 6 1 ] ^9^iS«*aB«rft*Wk«iaUfcBl[« 
ir, ±f(D^7i/K(ai,^Mllrffo/ci^, lb 

b<^i\ fib. ^^bfeS^Kffite^J:^^^ 

: (5 30 W e 

[0 0 6 2) Ii7^»fliantf, JiiBcoa^'r-r^ 

[0 0 6 3] »1 8(036«i-J:ixtf. 
(AFM) IZ£ *9Sl^bfcIl£lr£b^^$Sr^:i-R a . Rm 
a x , tU]£b^r^^^^h^^"t"Rm a x/R a ^#^(7)$6 

9xmmtmt>tlZ> 0 Sfc, £LT<7) (a) , (b) cq« 

mMm<D^<T y (B. H. ) ^Rmax^lt 

(B. H. /Rmax) . Xli, Ra, Rmax. Rm 
ax/Ra. B. H. /R m a x fr%rfc<D$imiZ f£ ^ X 
o \zjf? x&fc<D3=mffi<nitffim£<gm$:'tZ) z k iz X 
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^coy-K!2ft ttftttS3ftS/h*<. 5.ol^-tt^ffi 

^mmmm (afm) t«ifci^7y>^is Kjitb-ctt, ±a>LfcNi akdih, niai 

$ (B. H. ) tRma x i<E>Jfc (B. H. /Rma fcte^SSStSSbn LfcN i A 1 Ru, N i A 1 N d v N 

x) <DfiCDfSHT#;£U ^^iE^^ffcffltf 7*3£4££> iAIW, NiAlTa, N i A 1 H f , Ni AIM 

^«Ifel^#T^IMl U mmikcom^ o , NiAlCr, NiAIZr, NiAlNbft iftfS 

ttlBSrlK^IKIAHIMI (AFM) laotiJ^U:!^ *lf&Jx*. 

t^#bix5B. H. /RmaxO*35S±E1*£(Oei© [0 0 6 7] T«f3[l Ilf2 5 nm<?)C r Mo (C 

ffiKft5»^<O^B3&g*#&*#, rcO*^7t*ffi*Qf 10 r : 9 4 a t %, M o : 6 a t %) 1KT**>S 0 KOTft 

M3g^ffi 0 (ill, ^ry^^ffi* (B. H. ) tt, IS aWSrJUfc-f-o TifcJf £ LTte, liUcCrMo^ffi 

^BBAISWit (AFM) -eHgLfc»^(OR a , Rma v\, Tfl&JifiWB £ f*RB??T, HO— Xttll«^JB 

x, Rraax/Ra^TD^SJ (B. H. ) tR £r*S/i Lfc1«S*364: "TS r t t"t?# S 0 «ittf, Cr 

ma xi^Jt (B. H. /Rmax) <7Pffi<Di5iaT*#^ /CrMo, C r /C r V, CrV/CrVf^fT 

*fl="e*B5«ab, aattOXSftttfirliK^mAMtttt [0 06 8]lttl4il, RS27nm^CoPtCr 

(AFM) t'i^lfci^C}!^^ R a , Rm a x , Ta ( C o : 7 5 a t %, C r : 1 7 a t %, Pt : 5 

Rmax/Ra, B. H. /Rra a x (Ofif ^ JrfB^^CO a t %, Ta :3a t %) JBtT**>^ 0 ft*5. &3&m<DM 

^«lt§:^tf^t^KEiIM^7^ CoPt, CoCr, CoNiCr, CoCrTa, C 

*«^Kig^Sio (0 U -<T y (B. H. ) oPtCr.CoNiPt -^C o N i C r P t s C o N 

fem^m2lZiS\,^X7£mVtiftmt-tZ> 0 ) iCrTa. CoCrTaPtNb4^8ttlP| 

[0 0 6 4] tfbtb^o 

i&9KDmM<DMm mmmi) ms\ttZ£w<»mM 30 [00 6 9] ^/c, ^i^nk^i (^jx. 

1 t^«S««^>f ^^<7)*J*Sr^i"«S:6?j»fffiE|-^*> tf, Cr, CrMo, CrVifl t^f ij Lt / X<7) 

5 0 ms^^-rj: *mmm<Dm^j # m^^m^t^mmm. coCrPtTa/c 

7^*4E1^)J:^, T±&S3. &£t£ rMo/C oCrPtTafti?) tttfc6^o Sfc. 

[0 0 6 51 #7^1«llt S i 02 : 6 3. 5fifi t*— #±£3^. S i 02 , BN4^^*5«ttI 

%, A 1 2 03 : 1 4. 2fifi°/ 0> N a 2 O : 1 0. 4 4^F e, Co, FeCo, CoNiPt ^(DW^L^f- 

Li2 0:5. 411%, Z r 02 :6. OS ^tk*ixfc*3g©^7 = 3. ^-ft ift^oT t> ftV\> 

*%. Sb2 03 : 0. 411%, A s 2 03 : 0. 1 «ttSli. ffirtS!. fiiO!(0^i"nolE««5£-T? 

S6 5mm^, Wffl^S2 0mra*. J¥S 0. 6 3 40 [00 7 0] rii 5 (i, If 1 0 n m(7)7K»^-/K 

5 mm<7)f ^ ^ ^ l^ldOI L/C t> ^tfc^ 0 ^CDp^* > (H : 30a t %) lTfc>5 0 {SSSfct, ^ttS^W 

1. 3nm. Rmax=14. lnm, Rmax/Ra TK^^^ft^ — tff 7 Cr, S 

= 10. 8, B. H. (2.5) =6. 0 2nm. B. H. i 02 ft i?&M£lf hfrZ> 0 

(5.0) =4. 3 3nm, B. H. (2. 5)/Rmax= [007 1] 1^)1 6 f±, 1 n m^/<-7/U*D # 

0. 4 3, B. H. (5.0) /Rmax = 0. 3 1 t?*o JJ ^-^/l-^bft^^ii^Tfo^e Htf 

[0 0 6 6] y-K!2{j:, If 4 0 nmTfc^N i A /l^a ]) ^/K^fth.tr, ^yU^a ^7 — tK>^<7)S$#: 

1 (N i : 5 0 a t %, A I : 5 0 a t %) J*t?*>4 0 50 ffl^ij^, y»(^)7/^ y 4feJB,^^-b ft 5i» 
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SrJBi^S ft, ««*5 35SH#ffl»*Ji: b 
[0 0 7 2] iJE^JSltfll^KflT^ 

(i) m-r^x^ 

fflI^Tii6 6mm^ B$3mm^RfiW:9 9l±l 10 

mm0. J¥£l. 5mmCMtt 0 
[0 0 7 3 ] r<Z>4frg\ ^pi'Ko— ffi<Dftfc>9K:, 7 

[0 0 7 4] / i/ y sr— hJSy^h 

tt, S i 02 : 6 3 . 5fiS%. A 1 2 03 : 1 4. 2 20 
11%, N a 2 O : 1 0 . 4 fig%, L i 2 O : 5 . 4 
fifi%, Z r 02 : 6. 0fifi%. S b2 O 3 : 0. 4 
fi*%. As2 03 : 0. lli%(7)fhfM^7^ 
SrttJHbfc. 

[0 0 7 5] ±IE«£^T<k 9 t>tt«^HB^H^>r 

L/c 0 r^tJ^tttlOOkggfttlfco 
/imiatttllfto 

[ 0 0 7 6] 8cKl. RUltt^ig^Srffil/^T^^^StEco 30 

&U<®i&9g(0 ^MJliRmaxTM/imgStfc 
ofc 0 

[0 0 7 7] ( 2 ) SffiglffiADXXg 
SB) ^Ift^Rm a xT-l/im, Rat'O. 3 m m 

g«ciiit 0 rcoffiso^ffiinxx^^. tf^xmm 40 

[0 0 7 8] (3) (7ytV^Ig) 
UcU:, ^v^SS(C^ltADX5ri£Lfc 0 ;:<D8>«MtX 

£:#4 0 0. # 1 0 0 0 t^ttX 2(E3tro^ 0 f|L< 
tt, tttW:ttK#4 0 0O7/uStKiBS:fflt\ Wffi 50 
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LSrl OOkgSSCSStt, ^7d:^75: 

Sffi^Mifffi^ffiMO-l^m, (Rma 
x) e/imSSlI^^t^^Lto 
[0 0 7 9] TvuS^«gte<Pfift£r# 1 0 0 0C 

#XT^$/ tf^Srfir^ (Rmax) £2/z 

m^tbfCo ±IE»»*t*DXSr^^fc^7^S|gSr, 
4MSMfe»L 7k^#**«fli)B»:ft» Ltfti* ufc 0 
[0 0 8 0] (4) iiwie 

*i WSX^SrJ£bfc 0 r <^>* 1 «F«XgttJia? 

^ITW^^S/t (ir y A/n y KLP6 6 : ^ 
K7 7Att» «rJBt\ WT«tfttIlfiIl 
£r^J£ bfc 0 

[0081] mmm - mt± y (es 1 . 3 M m ) 

(iBRtiBfi) + * 

: 80- 100g/cm2 
mmtiffB : 30-505) 
: 3 5 — 4 5 /i m 
TSttSteft : 4 0 r p m 
-b^ffiElteSk : 3 5 r p m 
rt ; ¥7lHlKft : 1 4 r pm 
^^7« : 2 9 r pm 

[0 0 8 2] ±ffifflm:g£*£;fcfc;ff 7 
Sfc^b MtK. IfcK, I PA (>T y^n fcVuT/u^ — 

AO , 1 pa (^^a^) (0*fti*W^»»:«afbT, 

a s — m<Dm&, &m~tz>z.t&-*imxtbz> 0 mi 

[0 0 8 3] (5) f2«glg (7 7 >ftyui«) 
Jfci::* *l«F*xe-ettfflbfcW*3S«S:ffiu\ 
t^gf^yv/f^btf^y^t (W^N7 5 1 
9) »2W«Xg«:|6i6brt: 0 «f«*«=tt, 

: K^t-fery (te@0. 8/xm) (jg«*g;*iO 
+ Zk, #® : 8 0- 1 00g/cm2 , Qtm&ffg] : 9 — 
1 5 5). Ifefcffi; : bfc^££/.*m. llff 

BliiBSfclfco ^Ofg2WigXfIJc£oT*#ib*L 

MAffif&tt) TifH^b*:^^ Ra=0. 3nm, R 
max = 3. 8 nmt^of: 0 3§2?ff^X*£-? 

*ffi*Q.3SxeS:ST^SixS^fiS:ia«6Q«J: 5 KJK/S 

ri*#Sb<, 2Ry'> + ^«« (T^^7-C) 116 061 
T. $ 5>^H* b< fi5 5HT!5 s i4 b^ 0 
[0 0 8 4] ( 6 ) *BteiIg (fflc^Xf^) 
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(MIS. : 0. 3 5%, r&S : 4 5°C, g»R#RB : 150 
sec) , <{rvf 7 5/K (MS : 0 . 28%, ftft : 4 5 
°C. SAHARA - 2 0 0 s e c) <£>#*Q.JE WKJK 

if-) WKffi^ft&NttPbfco 
[0 0 8 51 ±IB*ffi«fSXSS:j|*x.*i*5^a£SS:, 
■MSifeffiL *EtK, ^7K, I PA My/n^7/ua- 

yu) , i pa mn$tm ^«-Mci*tigLT, 

ifei*bfc 0 **5, I PA ^IS-Cffifflt5 10 

[0086] ( 7 ) fls¥9SMfcxe 
. m 7L it $ =? * i-*t*3frf is &m u *i 0 ^ant k » . 

5B**y ^-^ (6 0%) ct^^hy^A (4 0%) Sr 
«-&bfc^!Sjb*Srffl*L, r.<D<t^>fk*£S:4 0 0 
■CfcJpSfcU 3 0 Ot:i2:^l»*n*:**»*^5^* 
*Sr»3«FllB**bTtTofc 0 r0>«aM>BIH;:, #9* 

bfclfc*-T?fTofc 0 

[0087] rcoj:9i^ ft*»ta[^a»a3s-rsr 
^^titt*^-*- h y #y 

tt. liJlOO-2 00^mt*of: 0 ±IE>ft:*aMt«:» 

[0 0 8 8] ( 8 ) m&T.m 30 
±E*ft«rJl»itfc^f9^**S:, #3 4 0°C(^P^ bfcj* 

coi 5KbT»fc#9*£*^*ffi&&3£bfc:: 

[0 0 8 9] ±IBa&#xeSr»x.fc^9^**^i*ffi 
(7)Mft$^AFMT«Lf:^^ R a = 1 . 3n 
rru R m a x = 1 4 . 1, B. H. (2.5) =6. 02n 
m, B. H. (5.0) =4. 3 3nmt\ Rmax/Ra 
= 10. 8, B. H. (2.5)/Rma x = 0. 43, 
B. H. (5.0) /Rma x = 0. 3 1tfco/: fl 40 

[0 0 9 0] Sfc, 77^t^iiS^^7^ifi±S 
ffi^*Bfftt«4:, ±lE«fci^Xe«^^/5^X«**ffi^ 
A F Ml: i o t«« Lfc t ^ 5, 7 7^t^ 
^*X@iC*5lt^ilK«£S^^^^S:ag|5^^$ 

[0091] m^?4 y 9 common 
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[0 0 9 2] v^>f ^S^^y* y 

RtJfhfcRl CO ^ NiAl^-^yh (N 

i : 5 0 a t %, A 1 : 5 0 a t %) . C r M o 9 
y V (C r : 9 4 a t %, Mo : 6 a t %) JSlLKC o C 
r P t T a ^ — tfy V (C o : 7 5 a t %, C r : 1 7 
a t %, P t : 5 a t %. T a : 3 a t %) J&S«#cRjl 

[0 0 9 3] ^tt, Kn y^S:^ 

Ut* 1 + w<-rtlc»At5 i: , Z.(DUy y^Wfo 

nm^Ni AlE Tii3f:5lf 2 5 nm(?)C r M 
of, 8f4i4t§If 2 7 nm(7>C o C r P t T a Jg| 

[00 94] /£io. _hfeco^2, ^3^-^^^^ — fa<D* 
'<v9 V >^*#tt\ t/ ^BE**** 2 
^t1i2mT o r r , f3(Z)f tW^rtt*fi3mT o 

[0 0 9 5] «fl|JI^»jia*7?(OXSS:)l»xfc* 
±tZ^ ^Mx/<iy9 V ^^i&Wfrb&y tti 

lii*liioT/^7;UtP 

[0096] ^co^bn/c^^^-v ^^com^^m^ 

SVC S S B^»tt<Off«e*S:H 6 (0« 2 l:*t, * 

tt^9tet/^^5, W^I^2 3 0 0Oe, S/NJt 

355 2 0 d B il>5fi#4ie**»fenfco fSS, 

S'J^li. Mat bfcBS^^ >f ^^H8mm0 (D^Sr^I 

ct 9 **^«BttD«» 1 0 k O e -eWE b/c 0 
[0 0 9 7] ^7t, fe^Sh4fe#tt (S/NJt) <OJH5e» 

fll^I^yKSlPO. 0 5 5ium(7)MR (fiK 
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?(DV&WM&$:9. 6m/st«SS»«Sl 6 3k f c 3B#R8£^fc$i*:T, # 7*&tS<a*ffife£ £^ffc£i* 

I ( >=?&>tz.t) 1 6 3, 0 0 0 try K^j»|B«flB fctett, Uttffll ^ItatlMf^^^lL, 

ft) ^*3tt4fSftW^ttl*S:«^Ufco Sfc, *-ryr m^SrH^«2-l 7, WJ2-9ttt, ^Erive 

Mt2 3MHzT\ »6»«S:2 6MH2iLT^ tLcO^^o^T. ^7^ISi»»lJRma 

* «-<t!3, m^mMn±m<Dmi£S4 x (nm) , Ra (nm) , Rmax/Ra, B. H. 

X«T«I^U S/NJtS:l|Efflbfc 0 *jRO^rffil^fcMR (2.5) /Rmax, B. H. (5.0) /Rmax, tfrlk* 

3. 1/2. 4/im, I^yK^t^^O. 35/ 121 6 <7>^ 2 lc£ t #>T^ bfc 0 

0. 2 8/im-t?*>5 0 [0 1 04] 4*5, *Kt« 2 ~ 1 7, ittS^J 2 — 9^*5 

[0 0 9 8] ^fc, flfa*a#H«T-C, ««-r-f.** 10 S/NJfcSrfflsebfctfS, 2 

C0[H]^igffi4 0 0 0 r pm, 3 g 3 0 y 2 0 0O eJ^±, 1 8 d B «Jb t V* 9 &»4tt«r* Lt 

[0 0 9 9J f/c, 8^f-<^^i:S^5/K(7)§Jl:^ Rmax^25. 0 n m^m^tz £ t lz <fc 9 , /?>f K 

JWHk«:«*y— ^J:oT«*Ufcir*. 0. 6 tr JB**si. 2 ^ ^ a >frjB*.fc 0 

fcofc 0 ftlIAEty^fflt^^7^ KilJf^ F [0 10 5] Jt«0S6Ttt, #7^Sfi^)±Sffi^ffi 

5to JbSE<Z)*£;Stf>?>. 1..2^yfOT^^7^Kli 2. 5nm?rg^fc^t(:j:^ ^7^Kil$^i. 2 

£T-|E»S£$iT,. *V*««*lM!rtt* iS^CSSiS^ ^^V^^Mxfc 0 Jt««|5Ttt, Rmax/Ra^8 

[0 10 0] (Itttffill) QtmZkftRZf^'fy v ib\Z^ y K^^y^>^^C/c 0 B. H. (2.5) 

»«Cj:5^0S«l3aNFPrgS:^>ft:$^T, /Rmax*5WB. H. (5.0) /Rmax^tlftl 

tt, ^^^LT^^-r^^Sr^L, [0 1 0 6] JtfeCT 7St^it«fi«J 8 Ttt, Rmax/R 

i#^»lfc**«*, ^7>f KBS , CS a^2 OSr^^yb^ 9. C S Si^tt«< 40 

SB^4flH4S:H6<?5*2^tt:««i i LT*bfc„ 4 30 9 ?/ B. H. (2.5) /R 

*5, rcO<t #Klill^bfc* y ^^^^Wiffi^ii. * raax^WB. H. (5.0) /Rmax^O. 1 £ 9 /h 

^£ggt2 5 0^m. tfffi7mg^tfc 0 *4It4ot^5 0 ifctt«8-Ctt, 

[0101] JfciRWI 1 (£><fc piz, 8ft7^^^ffl^7^ 0. 3 ^ nnftSti: bfc <h J: 9 , RffifiS^S/hS < 4 

a«^)*ffiSr* y ^7 L y7 p t?Wffibfc4i'& (*3g^Tr£! ofcfctf>l::C S SiM^K 4of: D Jtt£0ij 9 -Cfl. 

-f) . K**3ftS2/i>r v^Jn<!:4 9 tfbo#fc t***S<ftofcfcW:^?>f KHS^l. 2 M ^ > 

*#iSB*4:4ofc 0 * y ^s/^oQcfc 5 4* ^£@?lfc 0 

ttsao^ffi-etttf^ft^^ajos^dtixfcfci-^ jnb^4dd [oion togi^b, i. 2^yfHT^s 

[0102] tsot, i. 2 »«<c ^"f-^kTh^otzif^ mm^Mm<o^r^ ^^mm^tei? zMMm&<offi.&& 

4 KHSftiJETtSBftf-f ^^^OSttffiSrS'Jfflii-a ^coiSHic b4tttL44 b4t tdsfo^ofc. 

fc^^ii, ±9»^4*aBtt«SSrfH*"e#ailR J f'PiB*W [0 108] ^^^^acoSitfk: 

tt«t (afm) ^ c fc < 9^ffia$^f?ffib4ttb^4^4 (n««i % mmmi 8-2 1 . 0-12) & 

tt, AFMi:±9»«t5ri:it5. itS^r-Y 7 y »»*S:*{b*-frfcttH:, Ute^J l i mm 

[0103] mmm2^i 7. jt««2 — 9) mz. iatigrV^^^Ki, ^n&sr3sit«i . 



*(13) 



23 



^CO^t, ^7«i»»JRmax (n 
m) , Ra (nm) , Rmax/Ra, S^ltJ^SS^Sfc, 

fy^ K^it 9 SrH 7 3 I:* i ft Ufc B & 

1. 2/i>fyf»±li*TMlti*i:y HLtBft 
x-f ^^Sr^FAt b/c 0 Sfc, HJ£#Jl 8-21, tfc« 
Ml 0 — 1 2{Z$otfZ>M% t 7*s( X?<Di%mt). S/Nit 
§T$lJ/febfc^ 2 2 0 0OeJ£Jl_b. 1 8 d BEA-htV^ 

[0109] JfctfcW 1 1 "Ctt, ^ 7 s/|fe»|lM s 1 . 0 

f£«J&ST*#fca>ofc. JfctfcM 1 0 "?H\ W7ySIS 
£0. l 5ii%*ii6ofcfc6i:+^ftiyfy^ 

jttt« i mimm<D^r^ y^mm^o. is 

■a%**fcUfca^ *2»*z>»««:aK-*-5»l::J: 
[0 1 10] J^_b<7)^^^, tr<4 7 lymmfezmfecD 

$sh (o. i5-3. ofis%) ic-r^r fcKio, n 

l^fV^^^ftlgTt, 1. 2 ju-f ^SXT<D^y^f 

[0 111] 77>ft/HS8ro#7^SS^ffifiS 
(3IJS0iJ 1 > l£*£#J 2 2-2 7. Jfc«0« 13 — 15)* 30 

2 — 2 7. JtRWIl 3 — 1 5 ir LT> ^tl^tMDtik&lZ 
o^t, #7^fflKi*SOSffiftSRmax (n 
m) , Ra (nm) , Rmax/Ra, SiKlL^JSM^^ 

7, Jttfcttl 3-1 S^JSItSKfttf'-f^^^fiWA, 
S/NJtSriH^Ufc*^ 2 0 0 0Oe)^-h> 1 8 d BJ£* 40 

[01 12] J£$£#ll 1 3 T?tt, 7r^t^«FM^#7 
^S«iSMffit^5R m axtl. 0nm*t, 
RaT'O. lnm*it^otCt(:j:9, W7yK 

S*SRa-Cl. 0 nmSrjeifcfcftJC ^7^i 
f^^R a ^ 2. 5 n m^iC^otCO^C S Sl^tt^ 

RmaxMRa^l^ ^7>f hW h^l. 50 
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[0 113] EJLh<Dte*a>e>, 7r-r^H?F®^<3r)^7 
^Si^g It $ Sr^Oft ^ Cf5 C fcjr«t 9 , fti^ 

:tm, l. 2 ^yf«T^^7>f KKS 

U Kc*flmX&4frt£* H^CSS»^»ttS:«[]gt5 

[0 114] #7^SS^«t 
(^*£#J2 8 V tURMl 6-17) »c(c, 
771^ / ->y h#7* (HJS0iJ2 8) . ^B^iSy* 
(JttSf«16) , y—?y<i J*tfy* (JttSHMl 7) K 

yy|i^M'7^<Da^, S i 02 : 6 4. 0 fifi 
%, A 1 2 03 : 1 6. 0fift%, Na2 O : 9. Ofi 
L i 20 : 7. 0ii%, Zr02 : 4. 0 fi* 

m$L\$. S i 02 : 7 2. 5ttS%, Na2 O : 15. 

011%, A 1 2 03 : 1 . 0mm%. C a O : 9. 0 
iilMgO:2. 5li%©#7^raifc 0 
[0 115] ^r^*. mMM2 8tli, Slffiffi£^R 

a = 1 . 2 nm, R m a x = 1 1 . 0nmift5, 0^ 

ffiftftsi. 9-ecs s»^ttta»-e*ofc3is, jt««i 

16H 7(D*ffifi£te. mJiSHSSW 1—28 £ J**# 
ft 9, »±»«ff»t>3Eil±i:ft*)CS 

^f7 ^ wffliii <t o T^igOT't *^ 9 i 

jlV-i*^ (N a + . L i + ) tf>£&R/StfSjE£Tt*5 
■7 — ^S-ff^LTt^S i ^A 1 I:OHj55ov^c J: 5* 

Jtt4fisj2<D^7^j^*nrt^T/u^ y ±ssgft 

m (CaO, MgO) ^noa(D?F^iCfpr^t?oTl^ 

fc 0 0 9<^*5ic*-r^7^iir^y±3as?ft:^^ 
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as*^. S3±v^7yiwa3aa^7^*«aBD [0117] ±a?-ett, mm^^-y ksj2\ 

14, JBSW-IBAWttli (AFM) -e««S:fTofc 0 ^(D& C S SB^ttSr»Sfc*co««|E»«Eft:ffl^9^S 

m> T i 02 Sr$*ftl^9^*S (#^A — D) <£> tBHSr^^^lftK bfcj&s, KTTIWi^ 

*§^\ T/is$y±mmtM (MgO, CaO) <E>$*f* # («F«ffi*0 % XfiMfttt (^7s/KiS % ^-f 

j6*2mo 1 %JEAJb (1. 6wt%«±) ^tr#7*S|g ^ft^^ftW^PiB, ^7^®»l}i«) ttfRIE 

W7^C, D) (4. ±lE<z>*»«ir«bfcJ:5 4*BB «K*ffl^9^a&Ko*a5ftS J- if*) <t 5 KIB»a**><5 

*BShto — ^> t i o2^i/7^»s (e — pj-r^ 0 mi o, mi Bss^assr^ifci^^ 

<D^mm<D&m* s m o 1 (2. 4ii%^±) i^iiw^Ra^«^t^77^5 0 

*tp^f9^ (#^*G) (4, ifScoJIJfe^Jiz^bfcct 5 ft, ^cD^#o^r-r 7s/B*««2fcVffl«tt— £-e, -?rti 

**BB^3iLntt«*^*<*9, iQSBtt^jftb-rfet^ 2 811%, 4 5 0 C<t-r3 0 il 0(:,Ttj:5 

fc^flfcBSiXfco JU±Ote*^fe, *«M^SSig*ftt- RmaxiilM^lW^f, W7^S^ 

J:oTfig|5^^i-^/c^<7)^^^^^iS«l^fe^cJ: IMr^Rma xfcffiBM**!!K ^7^S?^j|l 

6iflg^)^, ^^^Sffi^SJCTKfPSSrff^i-S^ WMHSrWKi-Sr. ^laoTRma xt»J*It5wfctf 

tt7^*y4i8ft*8:*tt5fcOT ■C#SriSr*tt^5 0 01 ltc^i-±5fc, 
*>ot\ lo, ±j&<D7kfam&J&f&1rZ)tziib<DT/i'# V 20 W7^i^ii^iaoT («»WB0^W*.tfl 

-f ^->^X»RlSS:Bft*U-Cb* 5o T/^^V ±mmt 80 sec) SWg^Ra^ffiP^fc^ ©fe^fe 

%C0ttt^3mo (2. 4lf%*«) -efe fiSBltS I 1 1: ioTR a SrftMlItS ^ 5 

5rt^aiU^tiSfe^ofc e i: <9#£ b< 14. itu li^Ul^o Sfc, <$r-T 7y|»ai:^7y» 

fET/u^y±»K^%0'&**co^th^2mo l %** fcLHfflSli, m 5/ t m&frth 9 . ^H-Ptbft 

(1. 6wt%*«) asg£bv\, ft, M^</^{:fotx^fy^lg^]|<4 

[0 1 1 6] ^^s/K^aa^jis^v^s^j- 9, ssa^Rma x^M<^-5fl^^fe^ 0 gig* 

V s ? -r&ztwa (mz&n<Dftm) & tr. ttmv>mmxmz£vxmm*mi*mtf?xm 

(T i 0 2 £r^tr#7;*C04§-gi4. Si02+Ti 30 <7)^ ^>-^jgft£{£o J: 9 *--f *gfe»ft, $r>f 

O2c0^ff-») ^6 5mol%K±ttS:W51SL 7 yRffiliBSSrEfitS^SfeSo m^>( 7 y& 

v\ bfc**ot\ *«W^»3g^ffiic«ffl-f-S^7^i: W«*tffiB8dSfc9, U »!»-*- 

S i 02 : 5 8-7 5fi*%, A 1 2 03 : 5-2 3 fi K*«T?ttffl *n«ft*ttft«*E««i*:ffl^9^* 

*%. L i2 O : 3-1 Ofi*%, Na2 O : 4-1 3 Xt5««IE»«#:S:f^» LfcWtWTfcii*-*-. 

m^t^7^tfc^:^^lt^^^o 40 ffi) $ratliLt, Rmax = 4. 3nm, Ra = 

tZo ±JliLfc± 5*«F«*#, ^-f^^ffi?irj:a 0. 4 6n m> Rmax/Ra-9. 3co^®a$^^- 

^b, 2-1 3KS£$n*#5*«^>#7 t*«, »»*SrJ*BlbTa5tlE»«ffS:Wft: 0 

^K**#l. 2/^ 4<S±#tttfiff-e*ofc e WJi. #*bv^*«S: 

^^«T-C\ Kv^«ttXtt4»tt. *v^CSSB^W*«r *»f T**WSrWW bfctf*. **Wtt5Ki*bt>Jiia*« 

Mtse^fV^^^i^n^o *fc, n*^i-3 «^»je*nat>^-ef44t^ ^j^tf. ±ie*K£«^*5 
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[0 118] Sfc, *3BW<D^5^*«tt>ft^3fi^* 
[0 119] 

ft (AFM) X~MJEVtzk%l^7E<DVtmiztj;Z)&?\z 
-rZZtlzXV^ i. 2/i / f>fKT^^7^f KiB£S: 

^a LT±fB«r^*asa$*ffi^-rs r * * u 

T^St^*S. Sfc, W^BO^WIM* (AFM) 
J: «9 MtfcR a , Rmax, Rmax/Ra^, -<T 

y v^u^^s^^ffiSrWi-s^iSffio^T y 
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[0ffi<^fSf¥ftfAej] 

[(HI] **W^^^S»«IEa«#ffl^f7^S«o± 
*ffi<OJ0R-T-H*W«t* (AFM) i^^MS^KSr^i- 
0-Cfc5 o 

[02] Hi^*$na*ffi±^*5*ta4#^ii:j|ft±(o 
[Bi4] AFMic < tajH€^iaffl^«**5|t^oaft-7 f 

[0 5] ^^^co^Mt^J 1 i^^^^^-r'V ^ coffin £r 
[0 6] 7&tfJt|&0iJ 1 — 9 (Om%rf^i x 

20 [H7 1SH6«1, 18-2 1MJtRWl0-12(7) 
®^ -y * * wt8**»tt»trc S S B^ttoWftlS 

im8)mi&mi. 22-27^^13-15^ 

[09] tf7*mm*mj&^z&m<Dtf7*<DUj&%:^ 
t frtzm 5 ^tit^^ 0 

[010] IS^^ofe^^^x/c^co^^ 7 co^ 

30 [011] mffi.<Dm.&&^x_tz.m^(Dtr^ -7 ^m^com 
m, 5 6- 
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